
P. Kantzos
Ohio Aerospace Institute, Brook Park, Ohio

J. Gayda, R.V. Miner, and J. Telesman
Glenn Research Center, Cleveland, Ohio

P. Dickerson
NYMA Inc., Brook Park, Ohio

High Cycle Fatigue Crack Initiation
Study of Case Blade Alloy René 125

NASA/TM—2000-210359

August 2000



The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated to
the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key part
in helping NASA maintain this important role.

The NASA STI Program Office is operated by
Langley Research Center, the Lead Center for
NASA’s scientific and technical information. The
NASA STI Program Office provides access to the
NASA STI Database, the largest collection of
aeronautical and space science STI in the world.
The Program Office is also NASA’s institutional
mechanism for disseminating the results of its
research and development activities. These results
are published by NASA in the NASA STI Report
Series, which includes the following report types:

• TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data
or theoretical analysis. Includes compilations
of significant scientific and technical data and
information deemed to be of continuing
reference value. NASA’s counterpart of peer-
reviewed formal professional papers but
has less stringent limitations on manuscript
length and extent of graphic presentations.

• TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

• CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

• CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by
NASA.

• SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

• TECHNICAL TRANSLATION. English-
language translations of foreign scientific
and technical material pertinent to NASA’s
mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
data bases, organizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

• Access the NASA STI Program Home Page
at http://www.sti.nasa.gov

• E-mail your question via the Internet to
help@sti.nasa.gov

• Fax your question to the NASA Access
Help Desk at (301) 621-0134

• Telephone the NASA Access Help Desk at
(301) 621-0390

• Write to:
           NASA Access Help Desk
           NASA Center for AeroSpace Information
           7121 Standard Drive
           Hanover, MD 21076



NASA/TM—2000-210359

August 2000

National Aeronautics and
Space Administration

Glenn Research Center

High Cycle Fatigue Crack Initiation
Study of Case Blade Alloy René 125

P. Kantzos
Ohio Aerospace Institute, Brook Park, Ohio

J. Gayda, R.V. Miner, and J. Telesman
Glenn Research Center, Cleveland, Ohio

P. Dickerson
NYMA Inc., Brook Park, Ohio



Available from

NASA Center for Aerospace Information
7121 Standard Drive
Hanover, MD 21076
Price Code: A03

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22100

Price Code: A03

Trade names or manufacturers’ names are used in this report for
identification only. This usage does not constitute an official
endorsement, either expressed or implied, by the National

Aeronautics and Space Administration.

Note that at the time of research, the NASA Lewis Research Center
was undergoing a name change to the

NASA John H. Glenn Research Center at Lewis Field.
Both names may appear in this report.



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



This publication is available from the NASA Center for AeroSpace Information, (301) 621–0390.

REPORT DOCUMENTATION PAGE

2. REPORT DATE

19. SECURITY CLASSIFICATION
 OF ABSTRACT

18. SECURITY CLASSIFICATION
 OF THIS PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503.

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

Form Approved
OMB No. 0704-0188

12b. DISTRIBUTION CODE

8. PERFORMING ORGANIZATION
 REPORT NUMBER

5. FUNDING NUMBERS

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

6. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

13. ABSTRACT (Maximum 200 words)

14. SUBJECT TERMS

17. SECURITY CLASSIFICATION
 OF REPORT

16. PRICE CODE

15. NUMBER OF PAGES

20. LIMITATION OF ABSTRACT

Unclassified Unclassified

Technical Memorandum

Unclassified

National Aeronautics and Space Administration
John H. Glenn Research Center at Lewis Field
Cleveland, Ohio  44135–3191

1. AGENCY USE ONLY (Leave blank)

10. SPONSORING/MONITORING
 AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

National Aeronautics and Space Administration
Washington, DC  20546–0001

August 2000

NASA TM—2000-210359

E–12408

WU–523–24–13–00

36

A03

High Cycle Fatigue Crack Initiation Study of Cast Blade Alloy René 125

P. Kantzos, J. Gayda, R.V. Miner, J. Telesman, and P. Dickerson

High cycle fatigue; Cast superalloy

Unclassified -Unlimited
Subject Categories: 07 and 26 Distribution:   Nonstandard

P. Kantzos, Ohio Aerospace Institute, 22800 Cedar Point Road, Brook Park, Ohio 44142; J. Gayda, R.V. Miner, and
J. Telesman, NASA Glenn Research Center; and Patricia Dickerson, NYMA Inc., 2001 Aerospace Parkway,
Brook Park, Ohio 44142. Responsible person, J. Gayda, organization code 5120, (216) 433–3273.

This study was conducted in order to investigate and document the high cycle fatigue crack initiation characteristics of
blade alloy René 125 as cast by three commercially available processes. This alloy is typically used in turbine blade
applications. It is currently being considered as a candidate alloy for high T3 compressor airfoil applications. This effort is
part of NASA’s Advanced Subsonic Technology (AST) program which aims to develop improved capabilities for the next
generation subsonic gas turbine engine for commercial carriers. Wrought alloys, which are customarily used for airfoils in
the compressor, cannot meet the property goals at the higher compressor exit temperatures that would be required for
advanced ultra-high bypass engines. As a result cast alloys are currently being considered for such applications. Tradi-
tional blade materials such as René 125 have the high temperature capabilities required for such applications. However,
the implementation of cast alloys in compressor airfoil applications where airfoils are typically much thinner does raise
some issues of concern such as thin wall castability, casting cleaningness, and susceptibility to HCF loading.






